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The effects of cortisone treatment on body
weight, collagen per skin and hexosamine per skin
of various aged male rats have previously been
reported (1). Before a complete understanding of
hormone action is possible, comparison of the
effect of hormones on different aged male and
female rats is necessary. This report presents the
effects of an equal dosage of cortisone, based on
animal body weight, on the collagen per total
skin and hexosamine per total skin of different
aged female rats. Similarities to and differences
from comparaMe data (1) previously reported for
male rats are demonstrated. Sethi, Ramey, and
buck (2) have reported that total dermal col-
lagen concentration was increasingly depressed
from normal with increasing age in response to 7
days of treatment with both cortisol and desoxy-
corticosteroid. The quantity of collagen and
hexosamine in the skin of various aged normal
rats has previously been reported by other work-
ers (3, 4).
EXPERIMENTAL PROCEDURE
Separate experiments were performed with 60
weanling, 60 young adult and 60 adult female
Holtzman strain rats (initial age and average body
weight, 29 days, 60 days and 1 year, 86, 192, and
359 gms., respectively). The animals of each age
classification were divided into weight-matched
groups of six rats per group. One-half of the groups
of each age investigated received 10 mgs of corti-
sone acetate per kilogram of initial body weight
intramuscularly daily. All animals were fed a
standard lab chow and tap water ad libitum. The
collagen and hexosamine per total skin were deter-
mined by previously presented technics (1) 1, 4, 7,
14 and 21 days following the start of cortisone in-
jections.
RESULTS
The body weight of cortisone-treated weanling,
young adult and adult female rats was signifi-
cantly less (p < 0.01) than the body weight of
* From the Division of Dermatology, Uni-
versity of Minnesota Medical School, Minneapolis
55, Minnesota.
This study was supported by rant AM-04101
from the United States Public Health Service and
bythe Hill Family Foundation.
Received for publication May 16, 1963.
control rats after 4, 14 and 14 days of hormone
treatment, respectively (Table 1). At each exper-
imental period the percentage decrease of body
weight from control values was greater in corti-
sone-treated weanling rats than in either corti-
sone-treated young adult or adult rats but the
body weight of the cortisone-treated young adult
and adult rats, as a percent of the body weight of
control animals, was similar at each experimental
measurement (Table 1). The body weight of the
cortisone-treated weanling rats, as a fraction of
the body weight of control animals remained
constant or increased from 7 to 14 and from 14 to
21 days on experiment. In contrast, the body
weight of both the cortisone-treated young adult
and aduk rats, as a percent of the body weight of
control animals, decreased from 7 to 14 and from
14 to 21 days on experiment.
The collagen per total skin of the cortisone-
treated weanling rats increased between each
experimental observation, but these increases
were less than those of the control weanling ani-
mals (Table 2). The collagen per total skin of
cortisone-treated young adult rats did not vary
significantly with experimental period and was
significantly less (p < 0.01) than that of control
young adult rats after 14 and 21 days on experi-
ment. The collagen per total skin of cortisone-
treated adult rats decreased and was significantly
less (p <0.01) than the collagen per total skin of
control animals after 14 and 21 days of cortisone
treatment.
The collagen per total skin of the cortisone-
treated weanling rats, expressed as a percent of
the collagen per total skin of the control weanling
animals, was less than similarly calculated values
for young adult and adult rats at the 4 day and at
all subsequent experimental periods (Table 2).
No consistent differences were observed between
the collagen per total skin of cortisone-treated
young adult and adult rats, as a fraction of the
collagen per total skin of appropriate control
animals.
In each of the three age groups of rats, the
fraction of body weight represented by skin col-
lagen was similar in the control and cortisone-
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TABLE 1
Body weight of control and cortisone-treated female rats
Days on
Experiment
Body Weight—Gm
.Weanling Young Adult Adult
C X X/C X 100 C X X/C X 100 C X X/C X 100
0
1
4
7
14
21
86 1
90±2
106 2
121±2
150 3
171 4
85 1
82±282 285±2106 4135 3
99
91
77
70
71
79
192 1
192±4
200 3
204±3
221 2
239 3
191 1
189±3
189 2
191±4
199 4
200 4
99
98
95
94
90
84
359 2
359±4
359 7
357±8
361 7
369 4
359 2
356±5
351 3
350±4327 5
322 7
100
99
98
98
91
87
* Control.
t Cortisone-treated.
Mean standard error of the mean.
§ Values so marked differ significantly (p <0.01) from corresponding control values.
TABLE 2
Collagen per total skin—control and cortisone-treated female rats
Exprnent
1
4
7
14
21
Collagen per Total Skin—Gm
Weanling Young Adult Adult
C X X/C X 100 C X X/C X 100 C X X/C X 100
0.42
0.65
0.75
1.19
1.60
0.41
0.46
0.56
0.84
1.10
98
71
75
71
69
1.96
2.05
2.14
2.40
2.66
2.19
2.00
2.18
2.07
2.06
112
98
102
86
77
4.99
5.20
5.02
4.89
4.63
4.11
4.34
101
96
91
81
83
, t, , SeeTable 1.
§ Calculated on the basis of control =5.10 Gm. collagen per total skin.
II Values so marked differ significantly (p <0.01) from corresponding control values.
treated animals. The skin collagen of weanling,
young adult and adult rats, average body weight
90, 192 and 359 gms, represented 0.47, 1.02 and
1.39% of total body weight, respectively. The
increase, with age and body weight, in the frac-
tion of body weight composed of dermal collagen,
is in agreement with previous reports (3, 4).
The hexosamine per total skin of the control
weanling rats increased between each experi-
mental observation, but hexosamine per total
skin of the cortisone-treated weanling rats re-
mained at initial levels through 7 days of treat-
ment (Table 3). From 7 to 21 days on experiment
the accumulation of hexosamine in the skin of
cortisone-treated weanling rats was at least as
great as that of control weanling rats. The hex-
osamine per total skin of the cortisone-treated
young adult rats was significantly less (p <0.01)
than that of the control young adult rats, except
for the 7 day experimental period. The hexosa-
mine per total skin of the cortisone-treated young
adult rats was not significantly different at the
various measurements except for the 1 and 7 day
values (p <0.01). Seven to 21 daily injections of
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TABLE 3
Hexosamine per total skin—control and cortisone-treated female rats
Days on Experiment
Hexosamine per Total Skin—Mg
Weanling Young Adult Adult
C Xt X/C X 100 C X X/C X 100 C X X/C X 100
1
4
7
14
21
7.6
9.8
11.5
12.0
12.9
7.1
7.6
7.6
9.6
10.6
93
78
66
80
82
12.9
13.8
13.4
15.3
16.0
10.1
11.4
12.7
11.4
10.8
78
83
94
75
68
—
30.1
29.4
27.8
—
27.0
21.0
19.2
18.4
—
90
71
66
66
See Table 1.
§ Calculated on the basis of control = 29.1 mg. hexosamine per total skin.
II Valuesso marked differ significantly (p <0.01) from corresponding control values.
TABLE 4
Hex osamine to collagen ratios of control and cortisone-treated female ratst
Days on Experiment
Weanling Young Adult Adult
C X X/C X 100 C X X/C X 100 C X X/C X 100
1
4
7
14
21
1.81
1.51
1.53
1.00
0.81
1.73
1.65
1.36
1.14
0.96
96
109
89
114
119
.66
.67
.63
.64
.60
.46
.57
.57
.55
.52
70
85
90
86
87
.58
.58
.53
.55
.45
.47
.42
97
88
82
85
, f, See Table 1.
t Hexosamine to collagen ratio = mg. hexosamine per total skin X 100/mg. collagen per total skin.
cortisone in adult rats resulted in a significant
decrease (p <0.01) in hexosamine per total skin.
The hexosamine per total skin of cortisone-
treated weanling rats, expressed as a percent of
the hexosamine per total skin of control rats, de-
creased through 7 days of treatment and then
increased at the subsequent measurements (Table
3). An increase in the hexosamine per total skin
of cortisone-treated rats, as a fraction of the
hexosamine per total skin of control animals was
not observed at the 14 and 21 day periods with
young adult and adult rats.
The fraction of body weight represented by
dermal hexosamine was similar in cortisone-
treated and control weanling rats at comparable
experimental periods. In contrast, the quantity of
cutaneous hexosamine of cortisone-treated young
adult and adult rats was a smaller portion of the
total body weight, with one exception (values
equal), than was the quantity of skin hexosamine
of control rats (mg hexosamine x 10/gms body
weight, young adult control and cortisone-treated
rats, 1, 4, 7, 14 and 21 days, 0.67, 0.69, 0.66, 0.69,
0.67 and 0.53, 0.60, 0.66, 0.57 and 0.54, respec-
tively; adult control and cortisone-treated rats,
4, 7, 14 and 21 days, 0.84, 0.82, —,0.75 and 0.77,
0.60, 0.59 and 0.57 respectively). The quantity of
hexosamine per gram of dry fat-free skin (3.2—3.5
mg per gm) or gram of fresh skin (0.9—1.2 mg per
gm) observed in the present study is similar to
published values (3, 4). The hexosamine to col-
lagen ratios (mg hexosamine per total skin x
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TABLE 5
Analytical values for different aged cortisone-treated male rats as a percentage of analytical
values for control rats*
Dayson
Experiment
Weanling
—
Young Adult Adult
Body
Weight
Colla-
gen
Hexos-
amine H/Ct BodyWeight
Colla-
gen
Hexos-
amine H/C Bodyt Colla-gen
Hexos-
amine H/C
1 95 89 96 106 100 104 92 89 100 94
4 67 82 52 77 93 99 79 78 94 96 90 97
7 75 75 51 68 82 96 79 87 90 78 88
14 70 76 58 76 70 76 62 81 85 89 72 82
21 65 61 58 88 75 77 65 85
* Abstracted from reference 1.
f ilexosamine to collagen ratio.
100/mg collagen per total skin) of the cortisone-
treated young adult and adWt rats were less than
the hexosamine to collagen ratios of the control
young adWt and adWt rats at each experimental
period (Table 4). The cortisone treatment thus
had a greater effect in young adult and adult rats
on the hexosamine containing materials of the
dermal ground substance than on the dermal
collagen. The hexosamine to collagen ratios of the
cortisone-treated weanling rats were not consist-
ently less than the hexosamine to collagen ratios
of control animals, and at the 14 and 21 day ex-
perimental periods the hexosamine to collagen
ratios of the cortisone-treated weanling rats were
higher than those of control rats.
DISCUssION
In each of the three age groups of female
rats studied, cortisone treatment resulted, after
variable periods of administration, in decreased
body weight, collagen per total skin and hexos-
amine per total skin (Tables 1,2 and 3). When the
values obtained with cortisone-treated animals
were expressed as a percentage of control values,
quantitative differences in the effect of cortisone
on the different age grou$ of female rats were
evident.
Table 5 gives analytical values for different
aged cortisone-treated male rats as a percentage
of analytical values of appropriate control ani-
mals (data abstracted from reference 1). The
experiments with male rats were performed in the
same manner, including the same cortisone dos-
age on a weight basis, as the experiments with
female rats described in the present paper. The
ages of the three groups of male rats were prac-
tically the same as the ages of the female rats
studied in the present report.
Although body weight, collagen per total skin,
and hexosamine per total skin were less in each of
the three age groups of cortisone-treated male
rats than in control male rats, there were differ-
ences in the quantitative response of the factors
investigated in male and female rats. In each of
the three age groups the percentage decrease of
body weight of cortisone-treated male rats from
the body weight of control rats was greater than
was the percentage decrease of body weight of
cortisone-treated female rats from the body
weight of control rats (Tables 1 and 5). In con-
trast to the similar percentage decrease of body
weight from control values in cortisone-treated
young adWt and adult female rats, the percentage
decrease of body weight from control values was
greater in cortisone-treated young adWt than in
cortisone-treated adult male rats.
No consistent differences were observed be-
tween the collagen per total skin, as a percentage
of the collagen per total skin of control animals,
of cortisone-treated male and female rats of the
same age (Tables 2 and 5). In each of the three
age groups of female rats, the fraction of body
weight composed of skin collagen was similar in
control and cortisone-treated rats. In weanling
male rats, the portion of body weight represented
by skin collagen was similar in control and corti-
sone-treated animals, but in young adult and
adWt cortisone-treated rats, skin collagen was a
greater fraction of the body weight at certain
experimental periods (1).
The percentage decrease from control values of
hexosamine per total skin was greater in corti-
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sone-treated weanling male rats than in cortisone-
treated weanling female rats following 4 to 21
daily injections of cortisone (Tables 3 and 5).
With cortisone-treated weanling male rats, in
contrast to the results with cortisone-treated
weanling female rats, no indications of a restora-
tion of normal hexosamine per total skin were
observed at the 14 and 21 day experimental pe-
riods.
The hexosamine to collagen ratios of the skin of
cortisone-treated male rats indicate in each of the
three age groups of male rats that the hexosamine
per total skin was decreased proportionally more
from control values than was collagen per total
skin (Table 5). This observation is in contrast to
the cortisone-treated female rats with which a
proportionally greater effect on hexosamine than
on collagen was observed with young adWt and
adult but not with weanling rats (Table 4).
SUMMARY
Body weight, collagen per total skin and hexos-
amine per total skin were determined in control
and in cortisone-treated (1—21 daily injections)
weanling, young adult and adult female rats.
After variable periods of cortisone administration,
body weight, collagen per total skin and hexos-
amine per total skin were decreased in each of the
three age groups. Quantitative differences in the
response of the different age groups of female rats
to cortisone treatment were interpreted to indi-
cate a greater initial effect (within 7 days) on
body weight and collagen per total skin of wean-
ling than of young adult or adult female rats.
During the first 7 days of cortisone treatment,
the percentage decrease of hexosamine per total
skin from control values was at least as great in
weanling as in young adult or adult female rats.
However, hexosamine per total skin of weanling
female rats was more resistant to changes from
additional cortisone treatment than was that of
young adult or adult rats.
Comparison of the results obtained from the
cortisone-treated female rats with previously
published data from similar experiments with
different aged male rats indicate that under the
investigational conditions chosen the factors
measured respond, in some instances, to cortisone
treatment in a quantitatively different manner in
male and female rats. In each of the three age
groups, the percentage decrease of body weight
from control values was greater in male than in
female rats. No consistent differences were ob-
served between the collagen per total skin, as a
percentage of the collagen per total skin of control
animals, of cortisone-treated male and female rats
of the same age. The skin collagen of young adult
and adult control and cortisone-treated female
rats represented a similar fraction of body weight,
but in young adult and adult cortisone-treated
male rats, skin collagen represented a greater
portion of body weight than that of control rats
at certain experimental points. The effect of
cortisone treatment on hexosamine per total skin
was greater in malt than in female weanling rats.
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